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EXERCISER FOR MUSCLES THAT 
PROTRACT AND DEPRESS THE MANDIBLE 

BACKGROUND 

The temporomandibular joint (jawbone joint, or TM] for 
short) is a modi?ed hinge joint connecting the condylar head 
of the mandible to the temporal bone of the skull. Opening 
and closing the mouth or jaW is a combination of translatory 
(i.e., gliding) and rotational movements of the condylar head 
along the temporal bone. Translation of the condylar head 
produces protrusion (protraction) of the chin and retrusion 
(retraction) of the chin. Rotation of the condylar head pro 
duces depression and elevation of the mandible. The primary 
muscle involved in protrusion is the lateral pterygoid muscle. 
The primary muscle responsible for retrusion is the temporal 
muscle With minimal, secondary involvement of the masseter 
muscle. Along With gravity, the muscles responsible for 
depression or opening the j aW are the lateral pterygoid muscle 
and the small, strap like muscles located at the front of the 
neck called the supra and infra hyoid muscles. The primary 
muscles responsible for elevation or closing the jaW and 
opposing the hyoid muscle group are the larger and more 
dominating temporal, mas seter and medial pterygoid muscles 
located at the sides of the skull and jaW. 

The temporal, masseter and medial pterygoid muscles that 
close the mouth Work almost constantly in such activities as 
cheWing, talking, and stressful clenching. As a result, these 
muscles can become overly strengthened and shortened With 
respect to the supra hyoid, infra hyoid and lateral pterygoid 
muscles that open the mouth. This creates an imbalance at the 
TM]. Poor alignment of the head and neck Worsens this 
imbalance, and both the TM] imbalance and the neck mus 
culature imbalance may perpetuate each other’s dysfunction. 
Such imbalance results in discomfort and pain that can lead to 
tinnitus, vertigo, headache, vision problems, dif?culties in 
cheWing and talking, and pain in the upper back and shoul 
ders. This condition is knoWn as TM] dysfunction (TMD). 
TMD can be self-perpetuating in that the muscles that close 
the mouth go into spasms, resulting in more clenching that 
aggravates the condition. 

Physical therapy and rehabilitation using exercise are 
based on restoring normal function and balance Within the 
musculoskeletal system. Each skeletal muscle or agonist has 
at least one opposing or antagonistic muscle With Which it 
interacts. The proportional strength ratio of antagonistic to 
agonist muscle pairs must be in balance for muscles to func 
tion normally. Imbalances can occur from inactivity, overuse, 
disease, malnutrition and direct trauma resulting in injury. To 
restore balance, a therapist must identify the muscles that 
have become dysfunctional and determine Which ones are 
Weak versus those of their antagonists that have become over 
dominating. By designing an exercise regime that strengthens 
the Weak muscles and therefore lessens the in?uence of the 
over dominating muscles, balance is restored and normal, 
pain free function is re-established. 

Therapeutic exercises for restoring normal function to tar 
get muscles and the joints they act upon stimulate (activate) 
target muscles and in turn stretch their antagonistic partners. 
Therapeutic exercise for TMD is designed to stimulate the 
muscles that open and protrude the jaW and in turn stretch the 
antagonistic muscles that close and retract the jaW. The 
muscles and the joint they act upon should be exercised 
through their full functional range of motion. Therefore, the 
exercise should ensure the rotational and translatory motion 
aspects of the TM] throughout the applied resistance. 
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2 
Patients With TMD are often instructed to apply their hand 

or ?st to their chin to generate resistance against opening and 
protracting the jaW. This strengthens the lateral pterygoid and 
hyoid muscles, alleviating the imbalance at the TM]. HoW 
ever, applying resistance in this manner creates counterpro 
ductive tension in the musculature of the arms, shoulders or 
neck and induces poor head position. This tension limits the 
effectiveness of the exercise. 
A variety of devices generally ?tting the head and neck 

have been described. U.S. Publication 2006/0,106,330 to 
Andrade et al. depicts a facial toning device. US. Pat. No. 
4,694,823 to Young shoWs a neck and facial lifter. Anti-apnea 
appliances are described in US. Pat. No. 5,893,365 to Ander 
son; US. Pat. No. 7,225,811 to Ruiz et al.; US. Publication 
2007/0,181,135 to Baker; and US. Pat. No. D550,849 to 
Baker. US. Pat. No. 5,484,359 to Waba?yebaZu shoWs a 
full-face enclosure for toning chin muscles. An orthodontal 
device is shoWn in US. Pat. No. 7,121,824 to Keles et al. A 
device for tensioning the TM] as treatment for a dislocated 
jaW is shoWn in US. Pat. No. 6,016,807 to Lodge. US. Pat. 
No. 1,587,558 to Shef?eld illustrates a jaW bracing and set 
ting device With a ?xed angle betWeen a chin strap and a head 
strap assembly. A jaW exercising device also With a ?xed 
angle betWeen chin strap and headband is disclosed in US. 
Pat. No. 4,650,182 to Ross. 

There remains a need for a Way to strengthen the lateral 
pterygoid and hyoid muscles so as to alleviate TMD Without 
undesirable effects on musculature elseWhere in the human 
body. 

SUMMARY OF THE INVENTION 

The invention resides in an exerciser for muscles that pro 
tract and depress the mandible. In one aspect an embodiment 
of the invention has a headpiece adapted to ?t around an upper 
rearWard portion of a human head. A chin strap is adapted to 
extend around a human chin. A ?rst extremity of the chin strap 
is coupled to a ?rst extremity of the headpiece and a second 
extremity of the chin strap is coupled to a second extremity of 
the headpiece. The chin strap is coupled to the headpiece at 
such an angle that the chin strap is urged against the chin in 
opposition to both protrusion and depression of the chin. 

Other aspects of the invention Will become apparent from 
the folloWing detailed description and the accompanying 
draWings, illustrating by example the principles of the inven 
tion. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective vieW of an exercise embodying the 
invention, ?tted to a human head. 

FIG. 2 is a rear vieW of the exerciser of FIG. 1, illustrating 
a horiZontal strap and chin strap. 

FIG. 3 is a vieW of a chin strap that can be used in an 
exerciser embodying the invention. 

FIG. 4 is a vieW of another chin strap that can be used in an 
exerciser embodying the invention. 

FIG. 5 is a vieW of another chin strap that can be used in an 
exerciser embodying the invention. 

FIG. 6 is a perspective vieW of another embodiment of an 
exerciser embodying the invention. 

FIG. 7 is a vieW ofa connector pin that can be used in an 
exerciser embodying the invention. 

FIG. 8 illustrates one Way to make some of the parts of the 
exerciser of FIG. 6. 



US 7,775,938 B1 
3 

FIG. 9 illustrates a method of treating TMD according to 
the invention. 

DESCRIPTION OF THE EMBODIMENTS 

An exerciser for muscles that protract and depress the 
mandible according to an embodiment of the invention is 
shoWn in FIGS. 1 and 2. A headpiece is adapted to ?t around 
an upper rearWard portion of a human head. In the embodi 
ment shoWn, the headpiece includes a horizontal headband 11 
adapted to extend around the rear of the head in an approxi 
mately horizontal orientation and a vertical headband 13 
adapted to extend around the upper part of the head in an 
approximately vertical orientation. The horizontal and verti 
cal headbands may be formed of a single piece of material or 
may be formed as tWo separate straps that are coupled 
together at the extremities. In other embodiments (not shoWn) 
the headpiece may be shaped differently, for example as a 
single concave surface that ?ts the upper rear part of the head. 
An elastic chin strap 23 is adapted to extend around a 

human chin. A coupler (to be described in more detail pres 
ently) connects a ?rst extremity 25 of the chin strap to a ?rst 
extremity of the headpiece. In the embodiment shoWn, the 
?rst extremity of the headpiece includes ?rst extremities 15 
and 17 of the vertical and horizontal headbands. Likewise, a 
second extremity 27 of the chin strap is coupled to second 
extremities 19 and 21 of the vertical and horizontal head 
bands. 

The chin strap is coupled to the headbands at such an angle 
that the chinstrap is urged against the chin in opposition to 
both protrusion and depression of the chin. As shoWn in FIG. 
1, the angle A betWeen the chin strap 23 and the horizontal 
headband 11 must be small enough that the chin strap resists 
protrusion as Well as depression. If angle A is too large, the 
chin strap resists mainly depression and does not resist pro 
traction suf?ciently to achieve the desired therapeutic treat 
ment. Of course, if angle A is too small the chin strap does not 
resist depression enough. When the exerciser is ?tted to a 
given patient, the connection of the chin strap to the head 
bands is adjusted such that the angle A provides optimal 
resistance to both protrusion and depression. In some 
embodiments the angle is adjustable from about 40 degrees to 
about 60 degrees, and in other embodiments the angle is 
adjustable to as loW as about 20 degrees or as high as about 80 
degrees. 

The horizontal headband 11 may include an adjustment 
buckle 29. The adjustment buckle may adjustably couple ?rst 
and second portions 31 and 33 of the horizontal headband 
such that the horizontal band can be adjusted, for example by 
inserting a tongue 35 into any of a plurality of buckle holes 37 
formed in the second portion 33 of the horizontal headband. 
The vertical headband 13 may include a similar adjustment 
buckle 39 that adjustably couples ?rst and second portions 41 
and 43 of the vertical headband. 

The ?rst extremity 15 of the horizontal headband may be 
joined to the ?rst extremity 17 of the vertical headband by any 
convenient attachment means. Or the horizontal and vertical 
headbands may be formed from a single piece of material, as 
Will be described in more detail presently. 

The chin strap 23 may include an elongated strip and a chin 
cup 45 slidingly carried by the strip, as shoWn in FIG. 3. Or the 
chin strap may be made of a pair of elongated strips 47 and 49 
looped through couplers 51 and 53 of a chin cup 55, as shoWn 
in FIG. 4.An adjustment buckle similar to the buckle 29 of the 
horizontal headband may be included in the chin strap if 
desired. The chin cup may be shaped such that any slots or 
buckles extend aWay from the chin so as to hold the chin strips 
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4 
aWay from the skin of the cheeks. In another embodiment, the 
chin cup and elongated strip may be formed from a single 
piece of material 57 as shoWn in FIG. 5. 
The coupler may include a plurality of connection points 

formed in one or both of the ?rst extremities of the horizontal 
headband and the vertical headband. The chin strap may be 
connected to any of these connection points so as to obtain 
appropriate tension on the chin strap and so as to set the angle 
betWeen the chin strap and the headbands such that the chin 
strap is urged against the chin in opposition to both protrusion 
and depression of the chin. As shoWn in the draWings, the 
connection points may be above and behind the ear. For 
example, the connection point 59 in FIG. 1 and the connection 
point 87 in FIG. 6 are above andbehind the ear. Some embodi 
ments include a plurality of connection points above and 
behind the ear extending toWard the region of the buckle 29 so 
the chin strap can be connected at a suitable angle (angle A in 
FIG. 1) to resist both protrusion and depression of the chin. As 
noted above, in some embodiments the connection points are 
located such that a desired angle betWeen about 40 degrees 
and 60 degrees can be selected, for example in ?ve-degree or 
ten-degree increments. More connection points are provided 
in some embodiments to permit the angle to be set as loW as 
about 20 degrees or as high as about 80 degrees. An exerciser 
having a variety of connection points that permit selection of 
many different angles offers the ?exibility of being adjustable 
to meet a Wide range of patient needs. 

For example, a connection point 59 may be formed in the 
?rst extremity 15 of the horizontal headband 11 and a con 
nection point 61 may be formed in the ?rst extremity 17 of the 
vertical headband 13. The connection point may take the form 
of a receptacle adapted to receive a connector carried by the 
chin strap. As shoWn in FIG. 1, a connector such as a pin 63 
carried by the chin strap 23 has been inserted into a receptacle 
(concealed beneath the chin strap) similar to the connection 
points 59 and 61. 

In another embodiment the connection points 59 and 61 
may take the form of protrusions such as pins or hooks, and 
the ?rst extremity 25 of the chin strap 23 may have a hole 67 
(shoWn in FIG. 3) adapted to ?t over one of these protrusions. 

Similarly, the second extremity 27 of the chin strap is 
coupled to the second extremities 19 and 21 of the horizontal 
and vertical headbands, for example by a pin 69. 
As shoWn in FIG. 6, in some embodiments the vertical 

headband comprises a forWard band 71 and a rearWard band 
73. The forWard band 71 may include an adjustment buckle 
75 similar to the adjustment buckle 39, and the rearWard band 
73 may include an adjustment buckle 77. A ?rst extremity 79 
of the forWard band 71 and a ?rst extremity 81 of the rearWard 
band 73 are joined to a ?rst extremity 83 of a horizontal 
headband 85 having a buckle 86, or all three bands may be 
formed from a single piece of material. 
A plurality of connection points 87, 89, 91, and 93 are 

carried by the extremities 79, 81 and 83 of the forWard, 
rearWard and horizontal bands. As shoWn in detail in FIG. 7, 
these connection points may be shaped to receive a rivet 
shaped connector 95 carried by the ?rst extremity 25 of the 
chin strap 23, or any of the other connectors previously 
described may be used. 
The forWard, rearWard, and horizontal bands may be inte 

grally made. For example, as shoWn in FIG. 8 a ?rst portion 
101 of the forWard band 71, a ?rst portion 103 of the rearWard 
band 73, and a ?rst portion 105 of the horizontal band 85 may 
be formed of a single piece of material. This material may be 
cut such that each of the three bands is about 1.9 to 2.5 
centimeters (0.75 to 1.0 inches) in Width, and the three bands 
are joined together by a center section 107 in Which the 
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receptacles 91 and 93 are formed. Also in the center section is 
a receptacle 109. The receptacle 109 is concealed from vieW 
in FIG. 6 behind the connector 95 Which has been inserted 
into the receptacle 109. 
A similar construction may be used for the second portions 

111, 113 and 115 ofthe three bands 71,73 and 85, the second 
portions of the bands being joined by a center section 117. 
Receptacles 119, 121, 123, 125 and 127 are provided. 

In other embodiments some or all of the three bands may be 
formed of separate pieces and then glued or otherWise 
attached together. Or in still other embodiments, the entire 
assembly of forward, rearWard and horizontal bands 71, 73 
and 85 may be formed of a single piece of elastic material that 
stretches to ?t as it is placed over the head. 
The receptacles may comprise slots. In other embodiments 

(not shoWn) the connector may take the form of a receptacle 
formed in the ?rst extremity 25 of the chin strap and a plu 
rality of pins carried by the center section 107. 

The bands may be lined With padding material (not shoWn) 
for greater comfort in Wearing the exerciser. When buckled or 
otherWise connected, the three bands span the circumference 
of the skull, approximately from one temporomandibular 
joint (TMJ) to the other. 

As shoWn in FIG. 9, the invention provides a method of 
treating temporomandibular joint dysfunction (TMD). A 
headpiece is ?tted (901) to a patient suffering from TMD. A 
chin strap carried by the headpiece is ?tted (903) to the chin 
of the patient. An angle betWeen the chin strap and the head 
piece is adjusted (905) to urge the chin strap against the chin 
in opposition to both protraction and depression of the chin. 
An exerciser as described above resists the mandible as a 

patient uses the infra and supra hyoid muscles and the lateral 
pterygoid muscle to open the mouth (depress the mandible) 
and stick the chin out (protract the mandible). The method 
described above adjusts an angle betWeen chin strap and 
headpiece to resist protrusion and depression of the mandible. 
This resistance to both motions stimulates and strengthens 
these muscles. These muscles are antagonistic to the tempo 
ral, masseter and medial pterygoid muscles that raise the 
mandible (close the mouth). As the hyoid and lateral ptery 
goid muscles groW stronger, the temporalis, masseter and 
medial pterygoid muscles gradually lengthen, restoring bal 
ance Within the TM] complex and alleviating TMD. The 
plurality of connection points betWeen the chin strap and the 
horizontal and vertical headbands, including in some embodi 
ments connection points above and behind the ear, alloWs the 
equalizer to be adjusted for an appropriate amount of resis 
tance to each of depression and protraction for optimal treat 
ment of each patient. 

The invention may be implemented otherWise than in the 
embodiments as described above. Accordingly, the scope of 
the invention is to be limited only by the claims. 

I claim: 
1. An exerciser for muscles that protract and depress the 

mandible comprising: 
a ?rst strap having forWard and intermediate extremities 

generally parallel each other and a rearWard extremity 
generally at right angles to the forWard and intermediate 
extremities; 
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6 
a second strap having forWard and intermediate extremities 

generally parallel each other and a rearWard extremity 
generally at right angles to the forWard and intermediate 
extremities; 

complementary couplers carried by the forWard extremity 
of the ?rst strap and the forWard extremity of the second 
strap Whereby the forWard extremities of the tWo straps 
can be coupled together to de?ne a forWard band for 
?tting over a human head in a generally vertical orien 

tation; 
complementary couplers carried by the intermediate 

extremity of the ?rst strap and the intermediate extrem 
ity of the second strap Whereby the intermediate 
extremities of the tWo straps can be coupled together to 
de?ne an intermediate band for ?tting over a human 
head generally parallel the forWard band and spaced 
apart therefrom; 

complementary couplers carried by the rearWard extremity 
of the ?rst strap and the rearWard extremity of the second 
strap Whereby the rearWard extremities of the tWo straps 
can be coupled together to de?ne a rearWard band for 
?tting over a human head in a generally horizontal ori 
entation; and 

an elastic chin strap adapted to extend around a human chin 
and connectable to the ?rst and second straps at such an 
angle that the chinstrap is urged against the chin in 
opposition to both protraction and depression of the 
chin. 

2. An exerciser as in claim 1 Wherein the complementary 
couplers carried by the forWard extremities comprise an 
adjustment buckle and mating receiver Whereby the forWard 
band can be adjusted to ?t a human head. 

3. An exerciser as in claim 1 Wherein the complementary 
couplers carried by the intermediate extremities comprise an 
adjustment buckle and mating receiver Whereby the interme 
diate band can be adjusted to ?t a human head. 

4. An exerciser as in claim 1 Wherein the complementary 
couplers carried by the rearWard extremities comprise an 
adjustment buckle and mating receiver Whereby the rearWard 
member can be adjusted to ?t a human head. 

5. An exerciser as in claim 1 Wherein the chin strap com 
prises an elongated strip and a chin cup slidingly carried by 
the strip. 

6. An exerciser as in claim 1 Wherein the chin strap com 
prises a pair of elongated strips and a chin cup, a ?rst extrem 
ity of each elongated strip coupled to the chin cup. 

7. An exerciser as in claim 6 Wherein the chin strap com 
prises an adjustment buckle. 

8. An exerciser as in claim 1 and further comprising a 
plurality of connection points, the chin strap connectable to 
the ?rst and second straps at any of the connection points. 

9. An exerciser as in claim 1 Wherein the chin strap is 
connectable to the ?rst strap by means of a pin carried by an 
extremity of the chin strap and a plurality of receptacles 
formed in the ?rst strap and adapted to receive the pin. 

10. An exerciser as in claim 1 Wherein the chin strap is 
connectable to the ?rst strap by means of a plurality of pins 
carried by the ?rst strap and a receptacle formed in an extrem 
ity of the chin strap and adapted to receive the pins. 

* * * * * 


